EMBRAER -Empresa Brasileira de Aeronáutica S.A. (Brazilian aerospace conglomerate): Brazilian aircraft flying around the world
Introduction
A search of data with the International Civil Aviation Organization (ICAO) shows that there are 1,548 aircraft manufacturing companies listed worldwide. Among these companies, only a few dozen can be considered "assemblies". Also, among these "assembly" companies, only five of them carry out large-scale production: Airbus (Europe), Boeing (USA), Bombardier (Canada), Embraer (Brazil) and Tupolev (Russia). The concentrated nature of this industry is clear. Within this group, Embraer excels as a company headquartered in a developing country without a tradition of aviation.
Even though Embraer is based in a country lacking technological, the company has, throughout its history, accumulated enough knowledge and technology to become the leader in the market for commercial jets with up to 130 seats. The company is also the main exporter of high value added goods in Brazil (Annual Report 2015, 4) . In 2016, the company had a net profit of $167.7 million, with total revenue of $6.2 billion 1 . Embraer is undoubtedly a global company, with several manufacturing units throughout Brazil as well as units on every the other continent, except for Africa, Oceania and Antarctica.
As it is Brazil's biggest technology company there have been many academic and non-academic studies looking at Embraer. Their themes are diverse and cover innovation and technological gains, organizational performance, growth and internationalization. Relevant to the last two themes is work by Silva (2009) , Rodengen (2009) , Godfrey et al. (2009) , Andrade (2013) and Vinagre (2015) (analyzing the company's growth) and by Rodengen (2009) , Souza (2012) , summarized Hymer's work and created the Ownership, Location, Internalization (OLI) paradigm.
Any relation to Penrose's theory of growth comes from the fact that internationalization can be understood as a growth movement resulting from optimal choices (Pitelis 2002) . This allows companies to use internationalization to obtain market opportunities.
More recently, studies have focused on entrance choices (Madhok 1997; Erramilli, Sanjeev, and Chekitan 2002) . From this aspect, the company is understood by using statistical resources that are transformed into capacities through dynamic elements.
A second class of studies on internationalization looks at how it occurs. Noteworthy in this line is pioneering work by Johanson and Wiedersheim-Paul (1975) and Johanson and Vahlne (1977) , which later became known as the Uppsala model. This model describes internationalization as an incremental process. At the outset, because of a lack of knowledge regarding international markets, the company internationalizes through simple activities. Over time, the company acquires knowledge, committing more resources abroad and undertaking more complex forms of internationalization. In addition, early on it internationalizes to countries that are more culturally similar and later moves to more culturally distant countries.
The Uppsala model is based on the work of both Penrose (1959) and Cyert and March (1963) and posits a direct relationship between internationalization and growth, which are both treated as a process and as cumulative.
More recently, the focus on how internationalization occurs has looked at chain companies (Johanson and Vahlne 1990; Chetty and Blankenburg Holm 2000) , since they operate jointly with the capacity of other companies, whether in the domestic or foreign market.
The third aspect of internationalization regards the moment when the company starts the process. Initial studies showed that internationalization would happen once the company matured. However, a new type of internationalization appeared during the 1990s: the "born globals" (Madsen and Servais 1997) . In relation to speed, the Uppsala model underscores that late internationalization allows the company to accumulate resources. While theories related with rapid internationalization, such as the "new ventures" and "born globals" theories, state that they can consolidate their advantages. This suggests that the company has choices to make, weighing advantages and risks, especially of the small and medium kind (Hessels and Parker 2013) .
There is a wide range of work assessing the relationship between internationalization and growth. For example, Davis and Harveston (2000) found that family businesses are more prone to internationalize and grow depending on the age and education level of the owners. (Silva 2005) .
The founders were already in early discussions and were convinced that it was necessary to launch "compact turboprop airplanes, initially designed to carry 9 to 12 passengers," that is, craft intended to serve small airports and regional markets. "Our goal was to answer the following question: what type of airplane could adequately handle the incipient but promising service of medium and small cities?" (Silva 2008, 58 In order to better understand the evolution and growth of Embraer during its initial period, the A clear tendency cannot be seen for any of these groups, since all three show fluctuations. in parallel with a period of diminishing sales in the foreign market.
The Government: Sponsor, Manager and Buyer
The government surely played a role that extends far beyond serving as Embraer's shareholder and controller. It not only participated in Embraer's creation, but also became its main shareholder, from its founding up to its privatization . Moreover, because it was difficult for the company to convince private investors, the federal government intervened through tax stimulus bills, allowing "legal entities to convert 1% income tax payable into
Embraer shares" (Silva 2008, 86) 4 .
Decisive support of Embraer also came from the government early on in the form of the FAB, which "ordered 80 Bandeirante aircraft, agreeing to pay the equivalent of 30-40% of manufacturing costs in advance, with the remainder being paid upon delivery of the aircraft" (Rodengen 2009, 49) .
The history of aircraft deliveries at the beginning of Embraer's activities also shows the government's effective and essential participation. When the number of aircraft delivered between 1971 and 1986 are considered, out of a total of 919 units, FAB acquired 412, or 44.8%, almost half of total production. Access to the foreign market was an important milestone in previous years (1971 to 1977) shows that the government's participation became more evident.
Out of a total of 246 aircraft delivered, FAB acquired 169, or 68.7% of total units, as shown in Table 1 .
Orders by the Brazilian Ministry of Aeronautics, both of Bandeirante and Xavante aircraft, were sufficient financially to resolve problems regarding the launch of new and improved versions of the Bandeirante. With this higher profile, Embraer began to attract interest from other markets, especially the United States.
According to Rodengen (2009, 209) respond to the demands of medium-sized cities that did not have enough traffic for large airplanes. As a result, the new companies acquired 52 Bandeirante aircraft (Cabral 1987, 29) .
While the government played an important role in the growth of Embraer, other institutions also contributed in their own way to its evolution. Master's and PhD levels; iii) lato sensu post-graduate specialization and continuing education.
According to Silva (2008, 259) , "undoubtedly, the existence of ITA was fundamental. Without it, Embraer would not have been founded".
It is also important to highlight the role played by the Instituto Nacional de Pesquisas Espaciais financial aid for their management and institutional renewal, at the time of their founding and later during financial crises" (Botelho 1999, 151) .
International Partnerships
An essential aspect for Embraer's growth, knowledge, innovation and consolidation was the partnerships it built over time. Up until 1974, Brazil was a major importer of small singleengine and twin-engine aircraft with up to 10 seats, mostly from the United States. In 1975, following a successful experiment with Aermacchi, Embraer signed an agreement to manufacture six light Piper aircraft models (Silva 2005, 351) . In addition to the sale of about 3,000 aircraft, the agreement generated cash flow stability and allowed for the discovery of new around 125 of these going solely to the American market (Cabral 1987, 30) 8 .
Embraer conquered the foreign market with its medium-sized aircrafts which were, above all, aimed at serving the regional aviation market. It sold and delivered aircraft to 98 companies from 50 countries, mainly to the USA and Europe, but also to other regions and countries in Africa and Central and South America. (Silva 2008, 116-117) .
In the case of Europe, an Embraer subsidiary was set up as a result of the sale of the EMB-121
Xingu to the French Air Force, which made this purchase with the stipulation that a subsidiary be created in France. This was how Embraer Aviation International, a subsidiary of the company in Brazil, was established inside Le Bourget Airport (Silva 2008, 122) .
In order to support after-sales operations, Embraer has service and spare parts sales centers in In 2008, the company expanded its activities in the United States, building a new approximately 14,000-square-meter facility in Melbourne, Florida, where the business aviation operation was housed. This facility also housed Embraer's first final assembly line in the US, capable of investment and economic activities; iv) manufacturing parts and metal products for the aircraft industry; and v) manufacturing parts and composite products for the aircraft industry.
In addition to Portugal, the group maintains six other companies (three in France and three in the Netherlands), with: i) corporate activities in Europe; ii) parts sales and after-sales services;
iii) commercial representation in Europe, Africa and the Middle East; iv) provision of the SGDC system to the Brazilian government; v) Embraer's financial operations; and vi) corporate activities.
Five other subsidiaries are based in the United Kingdom, Ireland, Spain and Switzerland, performing the following activities: i) lease and sale of used aircraft; ii) manufacture of interiors for commercial aircraft; iii) training service for pilots, mechanics and crew members; iv) corporate activities; and v) investments in subsidiaries.
There are also two other companies in China engaged in sales, after-sales maintenance, and aircraft manufacturing; while the Cayman Islands has three companies, devoted mainly to financial operations. There are 2,366 people working at branches outside of Brazil. In addition to these employees, there are another 3,677 effective employees working at companies that are subsidiaries of and affiliated to Embraer (Embraer. Annual Report 2015, 4) .
Regarding external production related to the aircraft industry, Embraer holds three manufacturing units for aircraft interiors and parts (two in Portugal and one in Ireland); two production units (one in the USA and one in Portugal); and two final assembly units for airplanes (one in the US and one in China), totaling seven industrial plants.
Internationalization as a growth factor
This section discusses whether Embraer's internationalization could be one of the causes of its It is notable that there was growth in the period for all the variables analyzed. However, exports
showed an upward trend up until 2008, the year of the subprime crisis, when a drop occurred.
From that moment on, exports remained virtually constant. Not surprisingly, Embraer's
shareholders' equity and assets demonstrated the same growth behavior. However, and this is normal, net asset value saw sharper fluctuations than shareholders' equity; that is because there are operations that are included in the former and cannot be incorporated into the latter, such as leverage. Considering the fact that all tests were not statistically significant, the hypothesis that all of the variables are integrated, or rather, that all of them are non-stationary, cannot be refuted. This result is consistent with the behavior of the company's growth.
In order to conduct a Granger causality test, the variables must be stationary. One way to perform variable stationary is by means of differences ( = − −1 ). Results demonstrate that a single difference is enough to make the variable stationary.
The Granger causality test for two time series -X and Y, for instance -checks whether X precedes Y, Y precedes X, or they occur simultaneously (Greene 2008) . In order to perform this causality test, the Vector Auto-Regressive model (VAR), whose results are omitted, must be estimated. The model was estimated by taking into account the lags of orders two and three.
Greater lags would imply losses of degrees of freedom due to the relative shortness of the series.
Afterwards, Granger causality tests were calculated. Their results are shown in Table 4 . In relation to assets, the export and shareholders' equity variables do not establish a causal relationship, since they were not statistically significant. In relation to shareholders' equity,
both assets and exports demonstrate a causal relationship because the results are statistically significant to at least five percent for the lags of both order two and order three. In relation to exports, it should be noted that only the net asset value establishes a causal relationship when the lag of order 3 is taken into account.
In short, it is apparent that the variable net asset value influences both the shareholders' equity and exports variables. Exports have an impact on shareholders' equity, and shareholders' equity does not influence any other variable. Since the objective of this study is to check the impact of internationalization on the company's growth, analysis is done by verifying the impact of exports over the other variables.
The effect of assets on exports is due to the fact that exports require funding. This has an advanced impact on the company's cash through loans, which are also accounted for under net asset value. It is therefore plausible that the assets establish a causal relationship due to the necessary provisions for exports. Exports, in turn, establish a causal relationship with shareholders' equity, which is precisely the wealth owned by the company. Therefore, according to the data analyzed, internationalization, as measured by the value of exports, influences the growth of the company.
Conclusion
The analysis of the data shows how important internationalization was as a process in the growth of Embraer, the aerospace company studied. The limited size of the Brazilian domestic market is notable and, in fact, could limit the speed and scale of the company's growth.
Despite having a short history compared to other international competitors, Embraer has managed to develop technologies, create new aircraft and hold onto a significant slice of the international market share in the regional air transport sector, military aviation, agriculture aviation and executive aviation.
Several factors contributed to this. The government was essential to this growth since it: i) served as the company's majority shareholder, from its creation until its privatization ; ii) encouraged and created institutions that were essential to the development of both the training of skilled labor and the production of RD&I (ITA, USP, INPE); iii) initially acquired 68.7% of aircraft produced (1971) (1972) (1973) (1974) (1975) (1976) (1977) , which secured the resources needed for the start-up of activities; iv) purchased 98% of military aircraft manufactured by Embraer through FAB; and v) created the Integrated Regional Transportation System that led the company to sell planes to serve the country's regional market. Lastly, the municipal government of São José dos 
